We examined the effects of the level of formal education on the level of blood pressures, and on the prevalence of hypertension in a large Chinese population. Findings indicated that both systolic and diastolic blood pressures were inversely associated with the level of school education independent from all other risk factors (all Po0.0001).
Hypertension has been clearly identified as a primary risk factor of heart disease and stroke, the second and third leading cause of death in the China. 1 The estimated number of hypertensives among Chinese adults has increased from 30 million in 1960s to 59 million by 1980s, and to 94 million by 1990s. 2 Representative of a major public health crisis, the number of people with hypertension reached to 165 million in the 2002 National Health and Nutrition Survey. 3 Better understanding the risk factors for hypertension may ultimately and directly assist in the prevention of hypertension and indirectly reduce the risk of stroke, 4 cardiovascular disease and even death.
Increasing research indicates that the incidence and prevalence of hypertension is highly associated with social class as best measured by education and occupation. 5 Few studies have explored the influence of education as a risk factor for elevated blood pressure and the risk of hypertension in the Chinese population. An earlier study conducted in China 6 found no association between education and blood pressure; they were limited to a rural population with low level of education. Subsequent studies have reported the important effects of educational attainment on prevalence of hypertension 7 and cardiovascular disease. 8 Unfortunately, many of these studies were either limited to urban populations or were plague with very small samples.
Current study examined data from the China National Diabetes Survey (CNDS), a cross-sectional population study conducted by The Center for Disease Control of China. 9 A multistage, stratified cluster sampling method was used to select the study sites and participants. The sites included large and middle size urban cities, affluent and under and geographic differences. General linear regression and logistic regression analysis were performed to examine the association between education and blood pressure, and prevalence of hypertension, using SAS software. 10 Data were collected in 11 of 30 provinces including Beijing (municipality), Gansu, Henan, Jilin, Neimong (autonomous region), Nigxia, and Shandong, Jingsu, Shichuan, Zhejiang and Guangdong (province) to yield a study population of 42 900 eligible individuals. In all 42 751 participants were finally included in the study.
A comprehensive interview was conducted by trained local health-care professionals. Information collected included demographic characteristics, socio-economic status, occupation, health behavior and habits and medical history. Educational attainment was categorized into three levels: never attained school through primary school (0-6 years), middle school (7-9 years), high school or higher levels of education (410 years).
Physical examinations and anthropometric assessments were performed after the interview. Hypertension was defined as a systolic blood pressure (SBP) greater than or equal to 140 mm Hg and/or a diastolic blood pressure (DBP) greater than or equal to 90 mm Hg, and/or the use of antihypertensive medications. The mean blood pressure (SBP/DBP) was 118/76 mm Hg for overall study population, 121/78 and 117/75 mm Hg for men and women, respectively. Subjects ages ranged from 20 to74 years (44% male) with a mean of 41.7(713.4). The mean age were 42.0 (713.7) and 41.5 (713.1) years for men and women, respectively.
Thirty-four percent (14 262) of the study participants had formal school education equal or less than 6 years (no school or elementary school, low), 30.3% (12 970) had 7-9 years, (middle school, intermediate) and 36.3% (15 519) had more than 10 years (above high school, high). The prevalence of hypertension was 29.7, 18.8 and 15.8% (Po0.05 for trend) for individuals with Low, Intermediate and High levels of education, respectively. Table 1 shows association between education attainment and systolic/DBPs for the study population. Education level was inversely associated with both systolic and DBP, independent of the influence of covariates including age, sex, body mass index (BMI), waist circumference, income, physical activity, alcohol use, smoking, urban/rural area and south/north location. A sub-analysis was also conducted to examine this association in rural and urban population separately ( Table 1 ). The association between blood pressure and education was stronger in urban than in rural residents. Compared with subjects with 'high' level education in the urban setting, SBP was 4.48 U higher in those with low levels of education, and 1.59 U higher in those with intermediate level of education. In rural residents, SBP was 2.16 and 1.80 U higher in those with low and intermediate level of education, respectively, as compared to those with high level of education.
Logistic regression analysis demonstrated that subjects with Low and Intermediate levels of education had 33% (odds ratio (OR) 1.33; 95% confidence interval (CI) 1.23, 1.48) and 22% (OR 1.22; 95% CI 1.12, 1.32) higher risk of hypertension, respectively, compared with people with high level of education. However, such association was only found in the urban population.
The present study demonstrated an association between school attainment level and blood pressure in the Chinese population. Higher levels of education produced the lowest risks and blood pressures.
Furthermore, the lower level of education was associated with higher risk of hypertension in urban population.
Education may, in part, exert its influence through lifestyle and dietary habits although dietary information was not included in the current study. Low levels of education may associate with not only an unhealthy diet, but also lack of consistent and meaningful physical activity and increased alcohol consumption. Secondly, it is possible that increased educational attainment is associated with an increased awareness of the mechanisms of good health and wellness and blood pressure and cardiovascular maintenance. Lastly, high levels of education may be most influential on health outcomes, including hypertension and through occupational choices. The range and number of occupational opportunities, and their subsequent health care benefit packages, are exponentially higher for those with higher education as compared to those with lower levels of education. 8 In addition, the strong inverse association between education and blood pressure in the urban population may reflect their exposure to increased environmental risks factors including behavior and lifestyle.
Consistent with Western literatures and findings from developing countries including China, present study demonstrated that educational attainment had a powerful influence on the level of blood pressure in Chinese populations. Such associations exist independent of the effects of age, sex, BMI, waist circumference, family income, physical activity, urban-rural setting and north-south geographic region. Some of above risk factors included BMI, waist circumference, physical activity and drinking have been well studied, 11, 12 and were also significantly association with blood pressure and the risk of hypertension, observed in the current study.
We believe that this study identifies relevant public health targets to reduce higher blood pressures as a risk for stroke and cardiovascular disease in Chinese. Further studies are needed to include dietary information, and health care access data as risk factors for higher blood pressures and hypertension. We are hopeful that this study facilitates a better understanding of the relationship between biological predispositions, the environment and behavior as they relate to the manifestation of disease, particularly hypertension in Chinese populations. See Table below 
